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1. 

METHOD AND SYSTEM FOR ALLOCATING 
RESOURCE IN A COMMUNICATION 

SYSTEM 

PRIORITY 5 

This application claims the benefit under 35 U.S.C. S 119 
(a) of a Korean Patent Application filed in the Korean Intel 
lectual Property Office on Jan. 4, 2006 and assigned Serial 
No. 2006-1115, the disclosure of which is incorporated 10 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 15 
The present invention relates generally to a communication 

system, and in particular, to a resource allocation method and 
system for removing cell interference between neighbor cells 
in a communication system having a multi-cell structure. 

2. Description of the Related Art 2O 
In the next generation communication system, active 

research is being conducted to provide high-speed services 
having various Qualities of Service (QoS) to users. Particu 
larly, in the next generation communication system, a study is 
being conducted to Support high-speed services that can guar- 25 
antee mobility and QoS for a Broadband Wireless Access 
(BWA) communication system such as a Wireless Local Area 
Network (WLAN) system and a Wireless Metropolitan Area 
Network (WMAN) system. An Institute of Electrical and 
Electronics Engineers (IEEE) 802.16a/d communication sys- 30 
tem and an IEEE 802.16e communication system are typical 
BWA communication systems. 
IEEE 802.16a/d communication systems and IEEE 

802.16e communication systems, which are BWA communi 
cation systems, are communication systems employing 35 
Orthogonal Frequency Division Multiplexing (OFDM)/Or 
thogonal Frequency Division Multiple Access (OFDMA) to 
Supportabroadband transmission network for physical chan 
nels of the WMAN system. An IEEE 802.16a/d communica 
tion system currently considers only the state where a Sub- 40 
scriber Station (SS) is fixed, i.e. the state where mobility of 
the SS is never considered, and the single-cell structure. 
Unlike IEEE 802.16a/d communication systems, an IEEE 
802.16e communication system considers mobility of a SS in 
the IEEE 802.16a communication system, and an SS having 45 
mobility will herein be referred to as a Mobile Station (MS). 

In a BWA communication system, because limited 
resources, i.e. frequency resources, code resources, and time 
slot resources, are shared by a plurality of cells constituting 
the communication system, interference may occur between 50 
the plurality of cells, especially between neighbor cells. Inter 
ference between neighbor cells is considerable in a commu 
nication system using a frequency reuse factor of one. More 
specifically, the use of the frequency reuse factor of 1 can 
facilitate efficient utilization of frequency resources, but an 55 
MS located in a cell boundary between neighbor cells suffers 
a considerable decrease in a Carrier-to-Interference and 
Noise Ratio (CINR) of a signal received from a serving Base 
Station (BS) that manages the cell where the MS is located. 
That is, in a communication system using a frequency reuse 60 
factor of one, an MS located in the vicinity of the serving BS 
may have no difficulty in communicating with the serving BS 
due to low interference, but an MS located in a cell boundary 
Suffers interference from a neighbor BS that manages a neigh 
bor cell, thereby decreasing system performance. 65 

In order to remove interference between neighbor cells, the 
MS improves a received CINR from a serving BS using an 

2 
interference remover in a downlink interval, and the serving 
BS improves a received CINR from the MS using an inter 
ference remover in an uplink interval, thereby improving 
system performance. However, a scheme of improving sys 
tem performance using an interference remover can hardly 
expect remarkable improvement of system performance, 
because the interference remover may not accurately remove 
interference signals or may not correctly restore signals 
received from the serving BS. With reference to FIG. 1, a 
description will now be made of a communication system 
having a multi-cell structure. 

FIG. 1 shows a general BWA communication system 
according to the prior art. Referring to FIG. 1, the BWA 
communication system has a multi-cell structure, i.e. has a 
cell1 110 and a cell2120, and includes a BS1111 and a BS2 
121 that manage the cells 110 and 120, respectively, and an 
MS 113 that is located in the cell1 110 and receives a com 
munication service from the BS1111. For convenience, sig 
nal exchanges between the BSs 111 and 121 and the MS 113 
are assumed to be performed through a first channel h1 and a 
second channel h2, respectively, using OFDM/OFDMA. 
The MS 113 is located in the boundary of the cell1 110, and 

the BS1111 transmits data to the MS 113 located in the cell1 
110 through a frequency region (A-1) 151. The BS2 121 that 
manages the cell2 120, which is a neighbor cell of the MS 
113, transmits data to MSs located in the cell2120 through a 
frequency region (B-1) 161 and a frequency region (B-2) 163. 
In this case, the MS 113 located in the boundary of the cell 1 
110 can receive interference caused by data transmitted by the 
BS2 121, which is a neighbor BS, while receiving data from 
the BS1111, which is the serving BS, through the frequency 
region (A-1) 151. 

In other words, there is an overlapping region where the 
frequency region (A-1) 151 allocated to the MS 113 by the 
BS1 111 and the frequency region (B-1) 161 and the fre 
quency region (B-2) 163 allocated to the MSs located in the 
cell2120 by the BS2121 overlap each other. The overlapping 
region is an interference region for the MS 113 located in the 
boundary of the cell1 110. Because of the presence of the 
interference region, if the BS2 121 of the cell2120 transmits 
data through the frequency region (B-1) 161 and the fre 
quency region (B-2) 163 using the same time-frequency 
resources as those of the BS1111 while the MS 113 is receiv 
ing data from the BS1111 through the frequency region (A-1) 
151, the MS 113 located in the boundary of the cell1 110 
decreases in the received CINR, causing a decrease in recep 
tion performance of the MS 113. 

In order to prevent a decrease in the CINR due to interfer 
ence of the cell2120, the MS 113 removes interference using 
the interference remover as described above. However, 
because the BS1 111 and the BS2 121 allocate resources 
independently of each other, the interference remover may 
not accurately remove interference signals or may not cor 
rectly restore the signals received from the serving BS1111. 
Therefore, it is hard to expect noticeable improvement of 
system performance. 
More specifically, if the BS2 121 of the cell2120 transmits 

data through the frequency region (B-1) 161 and the fre 
quency region (B-2) 163 while the MS 113 is receiving data 
from the BS1 111, or a serving BS, through the frequency 
region (A-1) 151, the data transmitted by the BS2 121 serves 
as interference to the MS 113. In order to remove interfer 
ence, the MS 113 should have information on the overlapping 
region between the frequency region (A-1) 151, and the fre 
quency region (B-1) 161 and the frequency region (B-2) 163, 
i.e. information on the interference region. In addition, the 
MS 113 should have information on a Modulation and Cod 
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ing Scheme (MCS) level of the data transmitted through the 
frequency region (B-1) 161 and an MCS level of the data 
transmitted through the frequency region (B-2) 163, and 
should also have information on the channel h2 of the cell2 
120. 

That is, in order to remove inter-cell interference of the 
cell2120, the MS 113 should estimate the channel of the cell2 
120 using a pilot received from the BS2 121. The need for the 
information by the MS 113 for the inter-cell interference 
removal acts as a heavy load to the MS 113, decreasing the 
system performance. When the MS 113 has a plurality of 
neighbor cells, the decrease in the system performance can be 
more considerable. 

SUMMARY OF THE INVENTION 

An aspect of the present invention is to address at least the 
problems and/or disadvantages and to provide at least the 
advantages described below. Accordingly, an aspect of the 
present invention is to provide a method and system for allo 
cating resources in a communication system. 

Another aspect of the present invention is to provide a 
method and system for allocating resources in a communica 
tion system having a multi-cell structure. 

Further another aspect of the present invention is to provide 
a resource allocation method and system for removing inter 
cell interference in a communication system having a multi 
cell structure. 

According to one aspect of the present invention, there is 
provided a method for allocating resource in a communica 
tion system. The resource allocation method includes divid 
ing a data transmission region into a first region and a second 
region; allocating resource of the first region when a first MS 
among MSS is an MS located in a non-interference region; 
and allocating resource of the second region when a second 
MS among the MSs is an MS located in an interference 
region. 

According to another aspect of the present invention, there 
is provided a method for allocating resource in a communi 
cation system. The resource allocation method includes ana 
lyzing information included in a MAP message region of the 
received frame upon receiving a frame from a BS; and deter 
mining a region where an MS itself is currently located in a 
serving cell according to the analyzed information, and deter 
mining a region where resource is allocated in the received 
frame according to the determined region where the MS itself 
is located. 

According to further another aspect of the present inven 
tion, there is provided a system for allocating resource in a 
communication system. The resource allocation system 
includes a BS for dividing a data transmission region into a 
first region and a second region, allocating resource of the first 
region when a first MS among MSs is an MS located in a 
non-interference region, and allocating resource of the sec 
ond region when a second MS among the MSs is an MS 
located in an interference region, and an MS for analyzing 
information included in a MAP message region of the 
received frame upon receiving a frame from the BS, deter 
mining a region where it is currently located in a serving cell 
according to the analyzed information, and determining a 
region where resource is allocated in the received frame 
according to the determined region where it is located. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the 
present invention will become more apparent from the fol 
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4 
lowing detailed description when taken in conjunction with 
the accompanying drawings in which: 

FIG. 1 is a diagram illustrating a configuration of a general 
BWA communication system; 

FIGS. 2A and 2B are diagrams illustrating frame structures 
in a communication system according to the present inven 
tion; 

FIGS. 3A and 3B are diagrams illustrating frame structures 
in a BWA communication system having a multi-cell struc 
ture according to the present invention; 

FIG. 4 is a diagram illustrating a structure of a BS in a BWA 
communication system having a multi-cell structure accord 
ing to the present invention; 

FIG. 5 is a flowchart illustrating an operation of a BS in a 
BWA communication system having a multi-cell structure 
according to the present invention; and 

FIG. 6 is a flowchart illustrating a data reception operation 
of an MS in a BWA communication system having a multi 
cell structure according to the present invention. 

Throughout the drawings, the same drawing reference 
numerals will be understood to refer to the same elements, 
features and structures. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described in detail with reference to the annexed drawings. 
In the following description, a detailed description of known 
functions and configurations incorporated herein has been 
omitted for clarity and conciseness. 
The present invention provides a method and system for 

allocating resources in, for example, an Institute of Electrical 
and Electronics Engineers (IEEE) 802.16 communication 
system, which is a Broadband Wireless Access (BWA) com 
munication system. Although preferred embodiments of the 
present invention will be described herein with reference to 
an IEEE 802.16 communication system employing Orthogo 
nal Frequency Division Multiplexing (OFDM)/Orthogonal 
Frequency Division Multiple Access (OFDMA), by way of 
example, the resource allocation method and system provided 
in the present invention can also be applied to other commu 
nication systems. 

In addition, the present invention provides a resource allo 
cation method and system for data transmission/reception 
between a transmitter, for example, a Base Station (BS) that 
manages each of a plurality of cells, and a receiver, for 
example, a Mobile Station (MS) that receives a communica 
tion service from the transmitter, in a communication system 
having a multi-cell structure. The BS allocates resources 
according to feedback information, for example, channel 
information, MS information, and the like, transmitted from 
the MS, and exchanges data with the MS through the allo 
cated resources. 

Preferred the present invention provide a resource alloca 
tion method and system for removing inter-cell interference 
in a communication system having a multi-cell structure. In 
the communication system, a BS divides resources for data 
transmission, i.e. a data transmission region, into a first 
region, for example, non-interference region, and a second 
region, for example, interference region. Thereafter, the BS 
allocates resources of the non-interference region, i.e. the first 
region, or resources of the interference region, i.e. the second 
region, to an MS according to feedback information transmit 
ted from the MS. 

In addition, preferred the present invention provide a frame 
structure with which an MS located in an arbitrary cell, e.g. a 
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serving cell, among the plurality of cells can simply remove 
cell interference from a neighbor cell of the arbitrary cell 
while receiving a communication service from a serving BS 
that manages the arbitrary cell. That is, the BS divides a data 
transmission region of the frame into a non-interference 
region, i.e. the first region, and an interference region, i.e. the 
second region, and allocates resources of the interference 
region or resources of the non-interference region to an MS 
according to feedback information from the MS. 

Meanwhile, an IEEE 802.16 communication system, 
which is a BWA communication system, according to the 
present invention has a frame structure, and the communica 
tion system allows a BS to efficiently allocate resources of 
each frame to MSs and transmit resource allocation informa 
tion to the MSs through a MAP message. A MAP message 
used for transmitting downlink (DL) resource allocation 
information is referred to as a DL-MAP message, and a MAP 
message used for transmitting uplink (UL) resource alloca 
tion information is referred to as a UL-MAP message. If the 
BS transmits the downlink resource allocation information 
and the uplink resource allocation information through the 
DL-MAP message and the UL-MAP message in this manner, 
MSs can decode the DL-MAP message and the UL-MAP 
message transmitted by the BS, and detect allocation posi 
tions of the resources allocated to them, and control informa 
tion of the data that the MSs should receive. The MSs can 
receive and transmit data through a downlink and an uplink by 
detecting the resource allocation positions and the control 
information. 

FIGS. 2A and 2B show frame structures in a communica 
tion system according to the present invention, a data trans 
mission region of which is divided into a non-interference 
region, i.e. first region, and an interference region, i.e. second 
region. Specifically, FIG. 2A shows a frame structure that is 
divided into a non-interference region and an interference 
region in a rectangular form, and FIG. 2B show a frame 
structure that is divided into a non-interference region and an 
interference region according to a predetermined pattern. 

Referring to FIGS. 2A and 2B, the frames for the commu 
nication system have a two-dimensional structure by a fre 
quency region and a time region, and data transmission 
regions of the frames are divided into non-interference 
regions 210 and 250, and interference regions 220 and 260. If 
the communication system has a multi-cell structure, the 
interference regions 220 and 260 are divided as the same 
regions by BSs that manage the multiple cells. That is, the 
interference regions 220 and 260 of all frames of the multiple 
cells have the same sizes and positions. 
More specifically, the interference regions 220 and 260 are 

defined by start positions 201 and 251 and end positions 203 
and 253 of the regions of the frames, and in all frames for the 
multiple cells, the start positions 201 and 251 and the end 
positions 203 and 253 of the interference regions 220 and 260 
are equal. In addition, the interference regions 220 and 260 
are divided into specific unit regions for resource allocation to 
MSs located in an interference region of the cell, for example, 
to MSs which are located in the cell boundary and receive cell 
interference from a neighbor cell, and the specific unit region 
is allocated to one MS located in an interference region in 
each cell. 
The “specific unit region” refers to a preset unit composed 

of more than one slot, more than one tile, or more than one 
symbol, and in an IEEE 802.16 communication system, more 
than one tile that has been previously set by a user according 
to communication environment for data transmission to one 
MS can be formed as the specific unit region. In addition, the 
interference regions are divided into the specific unit regions 
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6 
in all frames for the multiple cells, so the specific unit regions 
have the same sizes and positions in the interference regions 
having the same sizes and positions, i.e. start positions and 
end positions of the specific unit regions are equal. 
The divided specific unit regions are allocated to MSs 

located in the interference regions, and one or a plurality of 
unit regions are allocated to one MS. For convenience, it will 
be assumed herein that one unit region is allocated to one MS. 
The specific unit cells can be sequentially allocated according 
to channel status information between each cell and its MSs. 
or can be randomly allocated. In addition, the specific unit 
cells can be allocated according to a preset allocation scheme 
between cells, or can be allocated according to load informa 
tion of a BS that manages a neighbor cell. Modulation and 
Coding Scheme (MCS) level and repetition for each of the 
specific unit regions are equal in all frames of the multiple 
cells. That is, the specific unit regions have the same MCS 
level. 
Once IDentifiers (IDs) of the cells in the communication 

system having a multi-cell structure are determined, BSs that 
manage the multiple cells divide the frames into non-inter 
ference regions 210 and 250 and interference regions 220 and 
260, and the interference regions 220 and 260 are defined as 
described above. Because all frames of the multiple cells have 
the same structure, all the frames for the multiple cells have 
one of the structure of FIG. 2A and the structure of FIG. 2B. 

In other words, in all the frames of the multiple cells, the 
non-interference regions 210 and the interference regions 220 
are all divided in the rectangular form and the start positions 
201 and the end positions 203 of the interference regions 220 
are equal as shown in FIG. 2A, so the interference regions 220 
of all the frames are equal in size and position. In addition, in 
all frames of the multiple cells, non-interference regions 250 
and interference regions 260 are divided in a predetermined 
patternand the start positions 251 and the end positions 253 of 
the interference regions 260 are equal as shown in FIG.2B, so 
the interference regions 260 of all the frames are equal in size 
and position. With reference to FIGS. 3A and 3B, a detailed 
description will now be made of a frame structure in a BWA 
communication system having a multi-cell structure accord 
ing to the present invention. 

FIGS. 3A and 3B show frame structures in a BWA com 
munication system having a multi-cell structure according to 
the present invention. Specifically, FIG. 3A shows a frame 
structure for a serving cell managed by a serving BS that 
provides a communication service to an MS in the BWA 
communication system, and FIG.3B shows a frame structure 
of a neighbor cell from which the MS receives cell interfer 
ence. Although data transmission regions of FIGS. 3A and 3B 
will be assumed to be divided into non-interference regions 
and interference regions in the rectangular form as shown in 
FIG. 2A, the data transmission regions of FIGS. 3A and 3B 
can also be divided according to a predetermined pattern as 
shown in FIG. 2B. 

Referring to FIG. 3A, the frame for a serving cell in the 
communication system has a two-dimensional structure by a 
frequency region and a time region, and includes a preamble 
region 301, a Frame Control Header (FCH) region 303, a 
MAP message region 305 containing a DL-MAP message 
and a UL-MAP message, and data transmission regions 310 
and 320. 
The preamble region 301 is used for transmitting a syn 

chronization signal, i.e. preamble sequence, for synchroniza 
tion acquisition between a transmitter and a receiver, i.e. 
between a serving BS and an MS. The FCH region 303 is used 
for transmitting basic information on Sub-channel, ranging, 
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modulation scheme, and the like. The MAP message region 
305 is used for transmitting a DL-MAP message and a UL 
MAP message. 
The MAP message region 305 includes information on the 

data transmission regions 310 and 320. The data transmission 
regions 310 and 320 are divided into a non-interference 
region 310 and an interference region 320. Resources of the 
non-interference region 310 are allocated to MSs located in 
the region where they receive no cell interference from a 
neighbor cell, for example, the center region of the serving 
cell, and resources of the interference region320 are allocated 
to MSs located in the region where they receive cell interfer 
ence from the neighbor cell, for example, the boundary region 
of the serving cell. 
More specifically, the non-interference region 310 has an 

A-1 region 311 and an A-2 region 313 allocated to MSs 
located in the non-interference region, and allocation infor 
mation of the A-1 region 311 and the A-2 region 313 is 
included in the MAP message region 305. Similarly, the 
interference region320 has a C-1 region 321 and a C-2 region 
323 allocated to MSs located in the interference region, and 
allocation information of the C-1 region 321 and the C-2 
region 323 is included in the MAP message region 305. 
As information on a start position and an end position of the 

non-interference region 310 and information on a start posi 
tion and an end position of the interference region 320, are 
included in the MAP message region 305 in the time region 
and the frequency region, position and size information of the 
non-interference region 310 and the interference region320 is 
included in the MAP message region 305. Particularly, in the 
MAP message region 305, sizes and positions of not only the 
A-1 region 311 and the A-2 region 313 of the non-interference 
region 310, but also the C-1 region 321 and the C-2 region323 
of the interference region 320, are expressed in the time 
region and the frequency region using the start positions and 
the end positions. For the allocation information included in 
the MAP message region 305, the allocated regions, which 
are a multiple of a slot, are expressed with their positions and 
sizes. The slot indicates the minimum resource allocation unit 
composed of sub-channels and symbols in the time region and 
the frequency region. 

Not only the A-1 region 311 and the A-2 region 313 of the 
non-interference region 310 but also the C-1 region 321 and 
the C-2 region323 of the interference region320 are allocated 
to MSs located in the non-interference region of the serving 
cell and MSs located in the interference region of the serving 
cell. That is, the A-1 region 311 is allocated to one MS located 
in the non-interference region, and the A-2 region 313 is 
allocated to another MS located in the non-interference 
region. Similarly, the C-1 region 321 is allocated to one MS 
located in the interference region, and the C-2 region 323 is 
allocated to another MS located in the interference region. 

Therefore, if the MSs located in the serving cell detect, 
after receiving the MAP message, MAP information allo 
cated to them while sequentially decoding the MAP informa 
tion included in the received MAP message, they can deter 
mine positions of resources allocated to them using position 
information in the detected MAP information. 

Referring to FIG. 3B, the frame for a neighbor cell of the 
communication system has the same structure as the frame 
for the serving cell of FIG. 3A. That is, the frame for the 
neighbor cell has a two-dimensional structure by a frequency 
region and a time region, and includes a preamble region 351, 
an FCH region 353, a MAP message region 355 containing a 
DL-MAP message and a UL-MAP message, and data trans 
mission regions 360 and 370. 
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8 
The preamble region 351 is used for transmitting a syn 

chronization signal, i.e. preamble sequence, for synchroniza 
tion acquisition between a transmitter and a receiver, i.e. 
between a neighbor BS and an MS. The FCH region 353 is 
used for transmitting basic information on Sub-channel, rang 
ing, modulation scheme, and the like. The MAP message 
region 355 is used for transmitting a DL-MAP message and a 
UL-MAP message. 
The MAP message region 355 includes information on the 

data transmission regions 360 and 370. The data transmission 
regions 360 and 370 are divided into a non-interference 
region 360 and an interference region 370. Resources of the 
non-interference region 360 are allocated to MSs located in 
the region where they receive no cell interference from 
another neighbor cell, for example, the center region of the 
neighbor cell, and resources of the interference region370 are 
allocated to MSs located in the region where they receive cell 
interference from another neighbor cell, for example, the 
boundary region of the neighbor cell. 
More specifically, the non-interference region 360 has a 

B-1 region 361 and a B-2 region363 allocated to MSs located 
in the non-interference region, and allocation information of 
the B-1 region 361 and the B-2 region 363 is included in the 
MAP message region 355. Similarly, the interference region 
370 has a D-1 region 371 and a D-2 region 373 allocated to 
MSs located in the interference region, and allocation infor 
mation of the D-1 region 371 and the D-2 region 373 is 
included in the MAP message region 355. 
As information on a start position and an end position of the 

non-interference region 360 and information on a start posi 
tion and an end position of the interference region 370 are 
included in the MAP message region 355 in the time region 
and the frequency region, position and size information of the 
non-interference region360 and the interference region370 is 
included in the MAP message region 355. Particularly, in the 
MAP message region 355, sizes and positions of not only the 
B-1 region 361 and the B-2 region363 of the non-interference 
region 360, but also the D-1 region 371 and the D-2 region 
373 of the interference region 370, are expressed in the time 
region and the frequency region using the start positions and 
the end positions. For the allocation information included in 
the MAP message region 355, the allocated regions, which 
are a multiple of a slot, are expressed with their positions and 
S17S. 

Not only the B-1 region 361 and the B-2 region 363 of the 
non-interference region360 but also the D-1 region 371 and 
the D-2 region 373 of the interference region 370 are allo 
cated to MSs located in the non-interference region of the 
neighbor cell and MSs located in the interference region of 
the neighbor cell. That is, the B-1 region 361 is allocated to 
one MS located in the non-interference region, and the B-2 
region 363 is allocated to another MS located in the non 
interference region. Similarly, the D-1 region 371 is allocated 
to one MS located in the interference region, and the D-2 
region 373 is allocated to another MS located in the interfer 
ence region. 

Therefore, if the MSs located in the neighbor cell detect, 
after receiving the MAP message, MAP information allo 
cated to them while sequentially decoding the MAP informa 
tion included in the received MAP message, they can deter 
mine positions of resources allocated to them using position 
information in the detected MAP information. 

In the frames for the serving cell and the neighbor cell, the 
interference regions 320 and 370 are divided as the same 
regions as described above. That is, the interference regions 
320 and 370 of the serving cell frame and the neighbor cell 
frame have the same sizes and positions. More specifically, 
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the interference regions 320 and 370 are defined by start 
positions and end positions of the regions of the frames, and 
in the frames, the start positions and the end positions of the 
interference regions 320 and 370 are equal. In addition, the 
interference regions 320 and 370 are composed of specific 
unit regions for resource allocation to MSS located in an 
interference region of the cell, for example, to MSs which are 
located in the cell boundary and receive cell interference from 
a neighbor cell, and the specific unit region is allocated to one 
MS located in an interference region in each cell. Further, 
MCS level and repetition for each of the specific unit regions 
are equal in both of the serving cell frame and the neighbor 
cell frame. 

Therefore, when an MS located in the boundary region of 
the serving cell, i.e. in the interference region, is allocated the 
C-1 region 321 of the interference region 320 from the serv 
ing cell frame and receives data from the serving BS, the MS 
may receive cell interference from the neighbor cell. That is, 
the MS, as it is located in the interference region of the 
interference cell, may receive cell interference from the 
neighbor BS that transmits data through the D-1 region371 of 
the interference region 370 in the neighbor cell frame. At this 
point, the MS located in the interference region of the serving 
cell can detect information included in the preamble region 
351 of the neighbor cell frame, and obtain information on 
resource allocation regions of a cell interference signal from 
the neighbor cell, i.e. a start position and an end position of the 
D-1 region371, and information on permutation, Scrambling, 
MCS level and repetition of the interference signal transmit 
ted through the D-1 region 371, using the detected informa 
tion. 

That is, because the interference region 320 in the serving 
cell frame is equal to the interference region370 in the neigh 
bor cell frame as described above, an MS that is located in the 
interference region of the serving cell and receives data 
through the C-1 region 321 in the interference region 320 of 
the serving cell frame can obtain all information on the signal 
giving cell interference by the D-1 region 371 in the interfer 
ence region 370 of the neighbor cell frame by detecting only 
the information included in the preamble region 351 of the 
neighbor cell frame. Therefore, the MS can simply remove 
cell interference received from the neighbor cell without 
detecting the MAP information included in the MAP message 
region 355 of the neighbor cell frame. 

FIG. 4 shows a BS in a BWA communication system hav 
ing a multi-cell structure according to the present invention. 
Referring to FIG. 4, the BS includes a transceiver 401 for 
exchanging data with MSs located in the BS cell, a data 
processor 405 for processing the data, a controller/scheduler 
403 for controlling the overall operation of the BS depending 
on system information, and MS information and channel 
information received via the transceiver 401, and allocating 
resources to the MSs, and a MAP and data allocator 407 for 
allocating MAP information of the MSs and the data to be 
transmitted to the MSs according to the control and allocation 
information from the controllerischeduler 403. 
The MAP and data allocator 407, once an ID of a cell 

managed by the BS is determined, divides a frame of the cell 
into regions, and particularly divides a data transmission 
region into a non-interference region and an interference 
region. In addition, the MAP and data allocator 407 allocates 
corresponding resources to the MSS according to the control 
and allocation information from the controllerischeduler 403, 
and includes the allocated resource information in MAP 
information. With reference to FIG. 5, a detailed description 
will now be made of an operation of the BS according to the 
present invention. 
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10 
FIG. 5 shows an operation of a BS in a BWA communica 

tion system having a multi-cell structure according to the 
present invention. Referring to FIG. 5, in step 501, the BS, 
once an ID of the BS cell is determined, divides a data trans 
mission region for transmitting data to MSs located in the BS 
cell into a non-interference region and an interference region. 
That is, in step 501, the BS divides resources available for 
data transmission to MSs into resources to be allocated to 
MSs located in a non-interference region and resources to be 
allocated to MSs located in an interference region. Thereafter, 
in step 503, the BS receives feedback information, i.e. MS 
information and channel information, from the MSs located 
in the cell. In step 505, the BS determines from the received 
feedback information whether a corresponding MS is located 
in the interference region. 

If it is determined in step 505 that the corresponding MS is 
located in the interference region, in other words, if the MS is 
located in the cell boundary and receives cell interference 
from a neighbor cell, the BS proceeds to step 507 where it 
allocates resources of the interference region. On the con 
trary, if it is determined in step 505 that the corresponding MS 
is located in the non-interference region, in other words, if the 
MS is located in the center region of the cell and receives no 
cell interference from the neighbor cell, the BS proceeds to 
step 509 where it allocates resources of the non-interference 
region. Thereafter, in step 511, the BS includes division infor 
mation of the data transmission region, i.e. size and position 
information of the interference region and non-interference 
region, and resource allocation information in a MAP mes 
sage, transmits the MAP message to the MS, and transmits 
data to the MS with the allocated resource. 

FIG. 6 shows a data reception operation of an MS in a BWA 
communication system having a multi-cell structure accord 
ing to the present invention. Referring to FIG. 6, in step 601, 
the MS receives a frame in which a data transmission region 
is divided into a non-interference region and an interference 
region. In step 603, the MS acquires permutation, Scrambling, 
MCS level and repetition information of a received signal 
through a preamble region of the frame. The received signal 
includes not only the signal received from a serving BS that 
manages a cell in which the MS is currently located, but also 
the signal received from a neighbor BS that manages a cell 
adjacent to the serving cell, i.e. a cell interference signal. 
Because the interference region of the serving cell frame and 
the interference region of the neighbor cell frame are divided 
in the same way as described above, the MS acquires permu 
tation, scrambling, MCS level and repetition information of 
the interference signal, and position and size information of 
the interference region of the neighbor cell frame through the 
preamble region of the serving cell frame. 

Thereafter, in step 605, the MS determines whether there is 
any interference signal received from the neighbor BS in the 
received signal, i.e. whether it should remove the interference 
signal, if any. If it is determined in step 605 that there is an 
interference signal, the MS proceeds to step 607 where it 
detects an interference signal received from the neighbor BS. 
Thereafter, in step 609, the MS removes the detected inter 
ference signal. In step 611, the MS detects a signal received 
from the serving BS, and receives the data that the serving BS 
transmits to the MS itself. 

However, if it is determined in step 605 that there is no 
interference signal, the MS proceeds to step 611 where it 
detects a signal received from the serving BS and receives the 
data that the serving BS transmits to the MS itself. Thereafter, 
in step 613, the MS determines whether the next frame is 
received, i.e. whether there is more data transmitted from the 
serving BS. If it is determined that the next frame is received, 
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the MS returns to step 601. However, if no frame is received, 
the MS ends the data reception operation. 
As can be understood from the foregoing description, the 

communication system according to the present invention 
divides a data transmission region into an interference region 
and a non-interference region, so an MS receiving cell inter 
ference from the neighbor cell can increase a received CINR 
by simply removing the cell interference, thereby reducing 
the system load and thus improving system performance. 

While the invention has been shown and described with 
reference to a certain preferred embodiment thereof, it will be 
understood by those skilled in the art that various changes in 
form and details may be made therein without departing from 
the spirit and scope of the invention as defined by the 
appended claims. 
What is claimed is: 
1. A method for allocating resource in a communication 

system, the method comprising: dividing a data transmission 
region into a first region and a second region; allocating 
resource of the first region when a first Mobile Station (MS) 
among MSS is an MS located in a non-interference region; 
and allocating resource of the second region when a second 
MS among the MSs is an MS located in an interference 
region, wherein the second region has a same position in 
frames transmitted from a plurality of cells. 

2. The method of claim 1, wherein the division of a data 
transmission region into a first region and a second region 
comprises dividing the data transmission region into the first 
region and the second region when an IDentifier (ID) of a cell 
in which the MSs are located is determined. 

3. The method of claim 1, wherein the division of a data 
transmission region into a first region and a second region 
comprises dividing the data transmission region so a second 
region divided from a data transmission region of a serving 
cell where the MSs are located, and a second region divided 
from a data transmission region of a cell adjacent to the 
serving cell have the same size and position. 

4. The method of claim 3, wherein the division into the 
same size and position comprises dividing the second region 
divided from the data transmission region of the serving cell 
and the second region divided from the data transmission 
region of the neighbor cell into a plurality of unit regions 
having the same size and position. 

5. The method of claim 4, wherein the plurality of unit 
regions have a same Modulation and Coding Scheme (MCS) 
level. 

6. The method of claim 1, wherein the division of a data 
transmission region into a first region and a second region 
comprises including size and position information of the first 
region and size and position information of the second region 
in a MAP message region. 

7. The method of claim 6, wherein the size and position 
information comprises start positions and end positions of the 
first region and the second region. 

8. The method of claim 1, wherein the division of resource 
comprises including size and position information of the allo 
cated resource region in a MAP message region. 

9. The method of claim 8, wherein the size and position 
information comprises a start position and an end position of 
the allocated resource region. 

10. The method of claim 1, wherein the allocation resource 
of the second region comprises dividing the second region 
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into a plurality of unit regions, and allocating specific unit 
regions among the plurality of divided unit regions to the 
second MS. 

11. A system for allocating resource in a communication 
system, the system comprising: a Base Station (BS) for divid 
ing a data transmission region into a first region and a second 
region, allocating resource of the first region when a first 
Mobile Station (MS) among MSs is an MS located in a 
non-interference region, and allocating resource of the sec 
ond region when a second MS among the MSs is an MS 
located in an interference region; and an MS for analyzing 
information included in a MAP message region of the 
received frame upon receiving a frame from the BS, deter 
mining a region where the MS is currently located in a serving 
cell according to the analyzed information, and determining a 
region where resource is allocated in the received frame 
according to the determined region where the MS is located, 
wherein the second region has a same position in frames 
transmitted from a plurality of cells. 

12. The system of claim 11, wherein the BS divides the data 
transmission region into the first region and the second region 
when an IDentifier (ID) of the BS cell is determined. 

13. The system of claim 11, wherein the BS divides the data 
transmission region so a second region divided from a data 
transmission region of the BS serving cell, and a second 
region divided from a data transmission region of a cell adja 
cent to the serving cell have the same size and position. 

14. The system of claim 13, wherein the BS divides the 
second region divided from the data transmission region of 
the serving cell and the second region divided from the data 
transmission region of the neighbor cell into a plurality of unit 
regions having the same size and position. 

15. The system of claim 14, wherein the plurality of unit 
regions have a same Modulation and Coding Scheme (MCS) 
level. 

16. The system of claim 11, wherein the BS includes size 
and position information of the first region and size and 
position information of the second region in a MAP message 
region. 

17. The system of claim 16, wherein the size and position 
information comprises start positions and end positions of the 
first region and the second region. 

18. The system of claim 11, wherein the BS includes size 
and position information of the allocated resource region in a 
MAP message region. 

19. The system of claim 18, wherein the size and position 
information comprises a start position and an end position of 
the allocated resource region. 

20. The system of claim 11, wherein the BS divides the 
second region into a plurality of unit regions, and allocates 
specific unit regions among the plurality of divided unit 
regions to the second MS. 

21. The system of claim 11, wherein the MS determines 
resource allocated in a first region of a data transmission 
region in the received frame when the MS is currently located 
in a non-interference region in the serving cell, and deter 
mines resource allocated in a second region of the data trans 
mission region in the received frame when the MS is currently 
located in an interference region in the serving cell. 


